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Abstract 
This study aims to address aspects of environmental management planning, in view of the anomalous events that occurred 
in the region of Vale in St. Catarina. - Brazil. The anomalous events refer to an atmospheric blocking influenced by 
moisture from the Atlantic Ocean, causing heavy rains causing serious injury by the deductive method we tried to ascertain 
the reasons for the tragedy, using literature review on the event, the characteristics of the region, atmospheric blocking and 
the role of El Niño and La Niña, the role of government in managing and monitoring risks and vulnerabilities inherent in 
extreme events 
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1. Introduction 
In November two thousand and eight the State of Santa Catarina, went through one of the worst weather 
disasters ever recorded in Brazil. Despite its history of major floods, there were eleven major episodes since the 
early 80's. That happened on two thousand and eight had become an extreme event without precedent, since in 
addition to areas of flooding, a large number of landslides surprised all scholars in the field. 
According to the Defense of the State [1] more than eighty thousand people were displaced or homeless, 
eighty-five municipalities in emergency situations and fourteen municipalities in the state of public calamity. 
These aggregate data presented are still 135 deaths and two missing, and 97% of deaths occurred by landfill 
(Fig. 1). 
Fig. 1. Some points slip - Morro do Baú – Ilhota/Santa Catarina – South Brazil Photos: Epagri / Ciram, 2008 
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One of the factors to be highlighted at this event was, according to civil defense, the rainfall 
recorded. Between ten twenty-three p.m. from November rained more than double the average expected for the 
entire month in many cities of the state. An example to be highlighted is the city of Blumenau in five days that 
were recorded over 600 mm of rain, and the monthly average for the city is 110 to 150 mm 
An event of this magnitude has brought the state a series of questions about the preparedness of authorities 
to deal with disasters and one year after the incident, still has no comprehensive statistics of the total loss 
generated. These losses are bound beyond the loss of lives, the structural damage, decrease in industrial 
production, interruption of gas supply, losses in tourism and various other situations.  
Who is responsible for the loss presented in this event? It would be the state, society, nature, or a 
combination of all the factors?  
Surveys conducted by the team Epagri / CIRAM [2] indicate that deforestation, human occupation and 
rampant disregard for Environmental Law, coupled with the fact that heavy rainfall because of the effects of La 
Niña, would be directly responsible for the disaster. Determining these facts is to establish vulnerabilities and 
risks to the public that there is, seek to establish monitoring networks and promotions environmental 
management planning consistent with the weakness becomes the mains challenge of community, government 
and scientific sectors of the country. 
2. Study Area 
2.1. Geographic Location  
The State of Santa Catarina is located between latitude 25°57'41" and 29º 23'55" South and between the 
meridians 48º19'37" and 53º50'00" West, in southern Brazil. The surface state is 95.442,9 km². This area 
accounts for 1.12% of Brazilian territory and 16.57% of the Southern Region (Fig. 2). 
In two thousand and eight, this state had one of the most extreme weather events recorded. The area of 
greatest intensity of this event focuses on the extreme north-central Santa Catarina between the coastal zone 
and the Serra do Mar, known as Vale do Itajai, which covers two rivers that will flow into the ocean in the area 
of the city of Itajai. They are: the River Itajai-Acu and Itajaí Mirim. 
The watershed of the river Itajaí is the largest of the Atlantic in the State of Santa Catarina, and Rio Itajai-
Acu the most important of the basin. It comprises an area of 15.000 km2, distributed in 46 municipalities. The 
territory of the basin is divided into three large natural enclosures - the top where the land is in the form of 
levels, the medium that has high relief and high drainage density, favoring the occupation of the valley and 
lower valley characterized by great length of the floodplain - according to their geological and 
geomorphological [3]. 
3. General Characteristics 
3.1.  Characteristics geological and geomorphologic 
The state of Santa Catarina can be divided into three geomorphologic units when observed through satellite 
images: the first called Serra Geral plateau, characterized by basaltic and continental eolian sandstones of the 
Botucatu Formation, which together lead to the São Bento Group. The second compartment is called orogenic 
belt of the Serra do Mar, composed of granitic rocks of crystal formation Mountains. And finally the third 
compartment consists of coastal plains, Quaternary, the source river floodplains [4]. 
Fig. 2. Location of the worst hit area in Santa Catarina, Brazil 
The area of occurrence of the event comes in valleys concave shape for the most part, which predisposes the 
region to floods and landslides. 
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The lithology of the region composed of granulites and granites, siltstones and limestone depending on the 
geological group to which it belongs, will characterize the types of soils in the area. It features soft sediments 
with incipient stratification, with heterogeneous particle size and often peat formation. The floodplains have 
gley type soils, and podzolic soils of mangrove, the analysis of regional weakness their land is low and flat, 
subject to inundation during floods, its carrying capacity usually lower, depending on the thickness and 
composition of the alluvium and the substrate. Water level near the surface or outcropping over much of the 
year (wet areas). For areas of Serra do Mar submit Cambisol soil types, Typic and Lithic dryland [5]. 
According to studies conducted by geologists in the region, the local hills are covered by a red soil, called 
the Archean granulites with weathering mantle. This type of soil, this rests on granitic rocks (Serra do Mar) 
from low permeability, with up to 12 meters deep [4]. 
Report Fragility on the hill areas indicate the possibility of occurrences of blocks and boulders encased in 
matrix of fine sediments. Constitution of the deposit often showing discontinuities in their profile, favoring the 
triggering of mass movements. In the case of wells its instability is linked to the thickness of the deposit which 
in turn is related to the morphology of the valley 
The altitudes in the Itajaí Basin range from 0 to 1500 m. Among the major geographical features, stand out 
the hills of the Funil (1062 m) in Taio the Spitzkopf Hill (913m) in Blumenau and Indaial, and Hill Baú in 
Ilhota (819m). 
According do Dias [4] the coastal region of Santa Catarina, which lies between the ocean and the highlands 
of Serra Geral, is subject to natural processes of denudation, given the climatic, geological geo morphological 
and land use it is in an area with high risk of natural disaster as floods and mass races. 
3.2. Hydrographic Features 
The Itajaí River Basin is the largest river basin side of the Atlantic, has an area of 15,500 km2, or 16.15% of 
the territory, according to census 2000, 945.720 inhabitants, of which 76% are in the area urban. This basin 
covers 47 municipalities and in 1998 already has its Basin Committee, approved by the State Water Resources. 
A major problem for the management of the Itajaí Basin has always been the flooding. This arises because 
of the conditions of natural basin that receives direct moisture from the ocean. Another important aspect is the 
fact that the actual design of the coast, bays or gulfs without limiting the action of the tides, favors the action of 
damming the flow of water from the continent through rivers, increasing the level of flooding [4]. 
In conjunction with the natural issues, another major management problem is related to the kind of 
occupation held in the region by human groups in the middle of last century and has ramifications to this day. 
This is verified by the absence of riparian forest, a distortion of nature, by making cuts landfill hill, to become 
more public, inappropriate farming practices and pollution by pesticides and industrial and domestic effluent. It 
should be noted the intense deforestation, urbanization, leading to occupation of the slopes and the extraction of 
sand that has contributed to erosion of river banks [3]. 
3.3. Climate Characteristics 
According Nery [6], Brazil, for being a country of great territorial extension, have different regimes of 
precipitation and temperature. From north to south is a wide variety of climates, with distinct regional 
characteristics. The south of Brazil, due to its latitudinal location, suffers the most influence of the mid-
latitudes where frontal systems are the main cause of rainfall during the year.  
With respect to temperatures, is observed in the winter penetration of cold air masses from high latitudes, 
which contributes to the prevalence of low temperatures. 
According to the author, studying the southern region of Brazil and its dynamics is very complex and 
requires a watchful eye on the different systems that work in this region. Now it should be emphasized that 
many of the explanatory dynamic rainfall or lack of rain, the temperature range of this region have their genesis 
in this remote area of Brazil. 
Describe circulations that influence the study area requires a pass on other key regions in the explanation of 
climate extremes over years or decades and even the seasonal variability, intra-seasonal and interannual, the 
southern region of Brazil. Events such as the contributions of polar cold over the years, more evident, since not 
call so much attention from researchers. What really create controversy are the predictions of rain or cold from 
the southern continent.  
Other events require knowledge of the frequency of their action in: the El Niño-Southern Oscillation 
(ENSO), as "[...] causes serious disruption to the climate (drought or abnormal, in contrast, cyclones and heavy 
rainfall with extremely high total from the normal local and regional) in areas usually free of such events.[7] 
On a regional scale, we have the state of Santa Catarina, which has mesothermal humid subtropical climate, 
with two variations: CFA, found in virtually all the state at elevations below 800m and Cfb, found in areas 
above 800 m. The rains are well distributed during the year, but according to each region differences are 
appearing with regard to temperature. In the regions of plateau to the north the summer is cool and cold winter, 
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the coast and the west of the state, temperatures are warmer in summer, it is also longer. In some parts of the 
state is often the snow and frost. 
In the region of Vale do Itajaí the average annual temperature, is around 20.1 º C, while the average 
minimum temperature is around 15.8 º C. The total rainfall in the region is 1596.2 mm. In its normal state 
climate, where rainfall is evenly distributed throughout the year, divided into only two season’s features a 
spring and another in summer, with average precipitation of 130 mm / month, and two periods of low rainfall in 
April and August and in November, with about 80 mm / month [8] 
Despite the climatic characteristics presented, the region suffered one of the most severe extreme weather 
events, as a result of regular rain before presented with an intensity never seen before. Many municipalities in 
the region had rainfall above the historical marks already registered. After this event, analysts met to identify 
the causes of this anomaly.  
One of the climatic factors that has contributed to an increase in rainfall and resulting floods are gradually El 
Niño events, which in periods of moderate to strong activity, causing heavy rains in the region. 
In May 1992 episode of moderate El Niño floods caused gradual in 77 municipalities in the West, North and 
Vale do Itajaí. In 1997 and 1998, again flooding intensive in Santa Catarina generated by the event. Between 
2002 and 2003 further flooding resulting from the gradual El Niño. Despite being a cyclical event, it can not be 
related to the event raised in November 2008 because we were under the action of La Niña, in this way can not 
be said that the event is part of the patterns of interannual climate variability over known to the region, usually 
associated with events of global scale [4]. 
What happened in Santa Catarina the researchers was an anomalous situation for the region, known as 
atmospheric blocking, influenced by movement of moisture from the Atlantic Ocean.  
This event served for almost the entire month of November, characterized by having the two weather 
systems, a system of high pressure or anticyclone (anticyclone blocking) and a low pressure system or cyclone, 
they are semi-stationary and persist with this condition a long period of time, for a minimum of 05 days. The 
schema graphs below (Fig. 3) shows the operation of an atmospheric blocking, where the blue lines represent 
the direction and direction of winds in the troposphere average (between 4000 and 6000 m altitude). Moreover, 
note the presence of the anticyclone (A) and cyclone or vortex (B), respectively. Further south one can note the 
displacement of cold fronts (black), being diverted due to blockage [9].  
A system of low altitude (trough), coupled with intense moisture transport from the Atlantic to the Americas 
(east wind) reinforced the survey increasing instability and rainfall, especially between the eastern SC and PR 
[9]. 
The pattern of blockade and favored the continuation of the rains, mainly in eastern SC. In this area, rainfall 
occurred intensively and accrued daily reached 340 mm in some locations (Station Salto Downstream). Cities 
were flooded, more than 115 deaths recorded, many injured, thousands of families homeless / displaced, dozens 
of cities have enacted State of Emergency / Disaster.  
The event occurred in Santa Catarina has provided a large amount of rain, which due to its continuity caused 
flooding and several landslides on the slopes. There are no records of a November as rainy in the affected 
regions as observed in 2008, which had record highs broken. 
In Blumenau and Joinville, the total of the month were approximately 1000 mm (equivalent to 1000 liters / 
m²) for a climatological monthly average of about 150 mm (Fig. 4.). 
Taking into account the information from the various agencies responsible for monitoring climate and 
CPTEC, EPAGRI, the high precipitation observed on the coast of Santa Catarina in this period related to the 
block that generated atmospheric warm clouds, which is relatively rare in region. Graduated a very efficient in 
generating rain with no clods with high vertical development [4] 
According to the technical bulletin of INPE [10], the events in Santa Catarina were classified as follows 
(Table 1): 
Fig. 3. Schematic of atmospheric blocking occurred in Santa Catarina. Source: CPTEC/INPE, 2008 (left). 
Fig. 4. Records rainfall in november (Source: Minuzzi e Rodrigues s/d) (right) 
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Table 1 – Santa Catarina Events   
Date Event Synoptic Situation Occurrences
10/11/2008 Rainstorm 
Performance of a cyclonic 
vortex in the middle 
troposphere combined with 
winds from the east. 
Flooding and landslides in Florianópolis. 
Overall, 37.8mm rain. 
Between 1 am and 3 hours it rained the equivalent of 24% 
predicted for the month of November 
In Blumenau about 60 families were displaced due to the 





Wind east, cyclonic vortex 
at 500 hPa. 
Itapoá - State of emergency 170 homeless and 2 missing. 
It rained 199.8 mm in 12 hours, the average amount superiors 
monthly. 
Emergency situation in South San Francisco, northeast coast of 
Santa Catarina, it rained 204.9 mm 
Decreed a state of emergency in several counties of the Valley of 
Itajai due to the increased level of the rivers 





Vortex core with cold SC, 
PR and accumulated 
significant record in 500 
hPa Rain and winds from 
the east area. Standard 
atmospheric blocking. 
Deaths - more than 116 45 cities in a state of emergency or state 
of urgency 
Thousands of people displaced or homeless 
landslides and floods 
Historical record of daily rainfall and monthly 
Joinville rained during the months the equivalent of 1000 mm 
4. Results
Historically the region of Vale do Itajai was settled by Germans from various regions of Germany and 
settled along the valleys of the Rio Itajai-Acu and Itajaí Mirim. Always been accompanied by periods of 
flooding, which was very common in this society. Over the years the regional economic growth increased a 
significant increase in population faces problems of urban order. 
The state of Santa Catarina has always been marked by events that have brought financial losses and death 
significance. On the continent the many floods that have marked the state from north to south and the ocean 
from the first hurricane of the Atlantic South, Catherine.The worst recorded disasters, the Civil Defense Santa 
Catarina [1], occurred in the years 1974, 1983, 1984, 1995, 2004, 2005. 
Despite several programs to contain floods and urban reorganization, many of the homeless from floods 
before 2008, turned on the hillsides a place to build housing, even though they were illegal from the standpoint 
of environment. The cutting of vegetation and the area to be constructed by vertical and horizontal cuts 
destabilizes these hills, especially when made in the lower [11]. 
In November two thousand and eight between 20 and 24, Santa Catarina again suffered from the problem of 
flooding. During these days several municipalities in the state suffer from heavy rains that have surpassed their 
historical averages. This intensity of rainfall led to a series of slides for the greatest number of deaths. 
Fig. 5. Situation of municipalities in Santa Catarina in November 2008 (Source: Report Flood of Santa Catarina, 2008. Ministry of Health) 
According to Civil Defense Santa Catarina [1], the event left more than 80 people homeless or displaced, 14 
counties in a state of calamity and publishes more than 85 municipalities in a state of emergency. 135 deaths 
were recorded, and two are missing. Fig. 5 shows the municipalities affected by the rains and declared 
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emergency or disaster. 
From the standpoint of the health event in Santa Catarina has exposed populations at risk to outbreaks of 
zoonoses and according to the Ministry of Health, Health Department and the State of Santa Catarina and 
Fiocruz, leptospirosis appeared in more cases. The situation was serious not only because of the large number 
of homeless, but also because it raises the debate on climate change and a series of public health issues such as 
diseases that tend to increase in times of flood the Department of Epidemiological Surveillance (DIVE) Health 
Department SES / SC has a total of 301 people infected, 135 deaths and 02 missing persons in the cities 
plagued by rain. 
What happened in Santa Catarina can be synthesized in several previous experiments in which the region 
has, in dealing with the issue of flooding. In the early 80's after going through several episodes of flooding, and 
the constant increase in population in the region occurred due to the marketing of the city with quality of life, 
have made this population seek other places to build houses in this case have been set slums, homes and 
condominiums on hillsides and borders of rivers, areas protected by law, where this type of occupation could 
not happen (Fig. 6)  
Fig. 6. Examples of irregular occupation (Blumenau-SC). Source: Civil Defense S.C, 2008 
Unfortunately those responsible for public policies related to housing, not observed or not they wanted to 
observe the consequences of this blind eye to facts that were occurring To make this occupation stimulated 
both in urban and in rural areas, not realizing the dangers that this would represent. The alternatives usually end 
up being areas that are not very suitable for the occupation [12]. 
5. Discussions
According to projections, the urban areas of the world will house about 80% of all humanity until the end of 
the century [13]. For Cohen [14] the battle for sustainability will not be won (or lost) in endangered tropical 
forests, but mainly in the streets of big cities 
It would be too question whether, on a regional and local level, not the disorderly occupation of risk areas 
responsible for accentuating the effects of extreme weather events?  
In this context, it seems pertinent to raise some questions of what factors and / or elements would be 
responsible for stress on the one hand, the impact of climate variability in southern Brazil, particularly in the 
context of their capitals and major cities averages.  
On the other hand it seems necessary to build some future scenarios, taking into account changes in society, 
the new global climate and regional. These questions relate mainly to the dynamics of temperature and regional 
rainfall in their interaction with processes at the global scale.  
To prepare for such a study, one must consider the one hand the dynamics of nature and the dynamics of 
another company, completely overlapping each other, challenging scientists to better understand the reality and 
the attempt to predict future situations that pose a risk to society. Thus the desired results may assist the design 
and implementation of public policies, particularly in the planning and management of urban-regional level in 
order so early, create mitigation efforts designed to nullify or minimize the problems arising from extreme 
events.  
In Brazil, the Master Plan is a legal instrument of guidelines and rules for the development of the 
municipality, the City Statute and the Forest Code gives legal protection, so that there is a planned occupation, 
but this new housing policy was only implemented from 2003 with the creation of the Ministry of Cities, which 
aims to solve or improve housing. This Master Plan to be implemented in the municipalities must have a clear 
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need to take into account the characteristics of the physical environment and type of land occupation to be 
performed.  
6. Conclusions 
It was observed during the survey, one of the major problems facing the future with regard to the dichotomy 
between society and nature that the integration of these two elements. 
The nature mainly in its present climate, it takes knowledge that is established when a society seeks its 
natural balance. The society is aware of the changes that she is imposing on this nature, but does not seek a 
balance in the use of these resources 
Environmental management planning should be part of the public policies of federal, state and municipal 
levels, since through it an urban or rural planning can prevent more tragedies will occur 
The company shall in respect of environmental problems, appreciate a more qualified environmental 
management, acting responsibly by mitigating actions and avoiding future disorders, using the interdisciplinary 
character and guiding the location for planning, among other environmental issues relevant . 
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